In the beam pipe of the Main Damping Ring (MDR) of the Next Linear Collider (NLC), ionization of residual gasses and secondary emission give rise to an electroncloud which stabilizes to equilibrium after few bunch trains. In this paper, we present recent computer simulation results for the main features of the electron cloud at the NLC and preliminary simulation results for the TESLA main damping rings, obtained with the code POSINST that has been developed at LBNL, and lately in collaboration with SLAC, over the past 7 years. Possible remedies to mitigate the effect are also discussed. We have recently included the possibility to simulate bfferent magnetic field configurations in our code including solenoid, quadrupole, sextupole and wiggler.
INTRODUCTION
Beam induced multipacting, driven by the electric field of successive positively charged bunches, may arise from a resonant motion of electrons, generated by secondary emission, bouncing back and forth between opposite walls of the vacuum chamber. The electron-cloud effect (ECE) has been observed or is expected at many storage rings [l]. In all results presented, the positron beam is assumed to be a static dmibution of given charge and shape moving at the center of the vacuum chamber, while the electrons are treated fully dynamically. We defer issues like the instability threshold, growth rate and frequency specuum to future studies.
PHYSICAL MODEL

Sources of Electrons
In this article we consider what we believe to be the two main sources of electrons for the positron damping rings:
(1) residual gas ionization and (2) secondary emission from electrons hitting the walls.
Secondary Emission Process
The secondary electron yield (SEY) EO) and the corresponding emitted-electron energy spectrum d6ldE (Eo =incident electron energy, E = emitted secondary energy) are represented by a detailed model described elsewhere PI. 
Simulation Model
The NLC positron MDR stores 3 trains, separated by 65 nsec with each train consisting of 192 hunches having a 1.4 nsec hunch spacing. The aluminum vacuum chamber is assumed to be a cylindrical perfectly-conducting round pipe with a 20 mm rad~us and includes an antechamber to remove most of the synchrotron radiation. The TESLA main damping ring stores 2820 bunches with a 20 nsec bunch spacing. The vacuum chamher in the long TESLA straight sections is a round aluminum pipe with a 50 nun radius without an antechamber.
Typically, the electrons are simulated by macroparticles, each one representing a defined number of electrons and carrying a fixed charge. The secondary electron emission mechanism adds to these a variable number of macro-particles, generated according to the SEY model mentioned above. The bunch is divided up into Nk slices Table 1 . Since each bunch generates a small number of electrons by ionization of residual gases, a simulation of the entire process, up to the saturation level, would require a large number of macro-particles and long computer processing time. The saturation density level depends on the electron cloud space charge forces, the secondary electron yield and is independent of the initial seed. Thus, we generate a large number of electrons at the h t hunch passage and let the electron cloud develops until a saturation density is reached, see Fig. 2 .
SIMULATION RESULTS
NLC and TESLA Ring Field Free Regions
In our study, we are mainly interested in the estimate of the saturation electron density as a function of the secondary yield. The simulation results for the field free regions in both damping rings are shown in Fig. 3 . The threshold for the development of the electron cloud in a field free region is 6--1.6 and 2.1 for NLC and TESLA, respectively. The threshold should occur under the conditions where the production mte of secondary electrons exceeds the decay rate of the electron cloud. The neutralization levels are also shown in figure. 
NLC Dipole, Quadrupole and Wiggler
We have recently included in our code !he possibility to simulate different magnetic field configurations. We present simulation results for the electron cloud in the wiggler, quadrupole and dipole regions of the NLC positron main damping ring. For analysis of the electron dynamics in a wiggler, 'we have used a cylindrical mode representation of the field [51 and a model for the wiggler field used in our simulation is shown in Fig. 4 . In the wiggler, an 8mm radius round beam pipe is provided with antechamber on both sides h & m .
We simulate a four period section of the wiggler. The results are compared with the results for a dipole region in 
CONCLUSIONS
We present electron cloud simulation results suggesting that the SEY threshold for the development of the electron cloud in the main damping rings field free regions is '"his is a good appmrimatioa if the effective net flow of e l m u leaving the quadrupole region is small. Furthermore. we simulate the electron cloud effect in the dipole, wiggler and quadrupole of the NLC main damping ring. A demandmg SEY threshold is given by 6, , -1.3 in the wigglers. Simulations confirm the electron trap ping mechanism in quadrupoles. More simulations a(e needed to estimate the longitudinal drift of the electrobs in quadrupoles.
We are considering 'IIN as a possible coating material to reduce the secondary yield of alumjnum. An experimental program, to measure the secondary yield of TIN coating materials and study the reduction of the SEY due to ion sputtering of the TIN surface, has started at SLAC. Furthermore, the solenoid field is a possible way to suppress the electron cloud in a limited fraction of the damping rings.
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